Abstract. Public-Private-Partnership (PPP) approach is a useful tool to ease government's financial deficit in infrastructure and provide chances for private investors to enter into public sector of construction industry. However, many PPP projects claim failures because of loss of revenues attributable to unrealistic concession price. In this research, variables impacting concession price are outlined based on empirical data and literature review. These variables are categorized into four factors using exploratory factor analysis, i.e., institutional supports, corporate strategies, market dynamics, and external impacts. This finding is expected to serve as a common factor checklist for PPP participants when formulating a reasonable concession price for all kinds of PPP transportation infrastructure projects to facilitate a win-win situation for all stakeholders.
Introduction
During the past three decades from 1978 to 2012, China has seen a rapid development of urbanization rising from less than 20% to 52%, and is predicted to reach up to 70% of the Chinese population by 2030. This means around one billion people will be living in cities [1] . With the rapid speed of urbanization, the negative effects of unbalanced development are increasingly prominent. China has been known for its dense population and fast population growth rate, which create heavy burden on traffic jam and environment and amplify difficulties for commuters. Chinese government is making effort to perfect the public services, especially basic transportation infrastructure system to offset the side effects urbanization has caused [2] . However, because infrastructure project often requires large amount of capital investment, the government suffers from heavy financial pressure. After 2007-2008 global financial crisis, increased interests have arisen in adoption of PPP by government, where they can utilize private investors' expertise to boost success and capital to minimize infrastructure deficit [3] . Because of the government's huge interest and private investors' positive participation in PPP projects, this scheme has captured the special attention of academic arena as well [4] . And merits and demerits by utilization are identified by researchers [5] . PPP projects are distinguished from other projects by special traits, such as complex risk structure between participants, long-term concession period after completion, and uncertain margin depending on demands of the final product. Therefore, attention should be paid to how to determine the concession price reasonably. From the perspective of private investor in PPP projects, the concession price should be fixed as low as possible to win the contract during tender stage and as high as possible to make a profit. Due to this dilemma faced, the concession prices of existing projects are either too high or too low due to lack of scientific pricing foundation or guidelines. Considering the financial failure of private investor caused by improper concession price in current situation, there is an urgent need to identify factors affecting concession price in order to set a proper one that is satisfactory to public sector, attractive to private sector and affordable to the public. This paper aims to clarify a list of price influencing factors that PPP participants should take into account irrespective of transportation infrastructure project type before entering into such contracts. By perfecting this mechanism, a "win-win" situation for all the stakeholders involving in PPP scheme can be facilitated.
Literature Review
PPP not only acts as an excellent tool for the government to outsource for public infrastructure and free them from unfamiliar construction routines, but also performs as a gate for private sector to participate in the once monopolistic field to expand their business.
Notwithstanding the benefits generated for the government and investor by its adoption are obvious, failure of PPP project does exist in rent years. Xu et al. [5] point out that a great number of PPP highway projects are not profitable. Financial viability, which is determined by the investor's cash flow that could offset all the expenditures during operation period, is the only prerequisite to judge whether PPP scheme is feasible or not [6] . To verify a viable cash flow, the fundamental elements are concession price, concession period, and estimated future demand. Additionally, there's an internally interactional relationship among these elements. For example, under the condition that the concession period is fixed, if the predicted demand is high, the concession price will be low, and vice versa. Therefore, when it comes to concession pricing, it is a matter of proper determination of estimated demand, concession period.
Among those elements affecting the success of PPP projects, demand during concession period is considered to be the most uncertain factor in PPP projects [7] . Nevertheless, estimation of future demand is not an easy job because it relates to the unpredicted human behaviors and economic situation. Researchers have consented to optimism and opportunism in demand assessment. They claim that the predicted demand is usually estimated 20% to 60% higher than the actual condition after studies on some transportation projects. This kind of over-optimistic demand estimation in road projects is also found to lead to renegotiations. Although demand estimation has been criticized for that "forecasts are always wrong", there are researchers who devote themselves to investigating better demand evaluation approaches.
For concession period, by addressing PPP as a principal-agent maximization problem, Zhang [9] proposed a win-win concession period determination methodology integrating critical path method and Monte Carlo simulation technique considering financial features of PPP, early construction completion and economic operation. Besides, Shen et al. [6] claim that a concession period after bargaining-game theory based negotiation and bargaining between the relevant parties is more effective.
Function as one of the most crucial variables which determines financial feasibility of a project, Concession price per se is a hot topic since PPP scheme emerging. Rouhani et al. [10] claim that balance between profit maximizing and the transportation system optimizing in urban context should be taken into account when formulating the toll rate. Rouhani et al. [11] develop a social welfare analysis framework which analyze cost and benefit for transportation projects pricing. Mirzadeh & Birgisson [12] adjust the current option-pricing framework to evaluate the value of government support policies, especially price adjustment clauses (PACs), in different kinds of highway projects. Furthermore, concession pricing models are developed based on cost-benefit analysis and system dynamics method and are adjusted with consideration of risks [5] . There are lots of risks in determining the above mentioned parameters, such as macro-economic climate, public opposition, and policy change. Researchers have categorized PPP risks in different ways [13] . Additionally, a risk-sharing structure between the government and private entrepreneur is developed based on the preferred risk of each party. Regardless of the amount of risks, the core principle of risk allocation in PPP projects is to equitably transfer risks to the party who can better handle them [5, 13] . The identified critical factors of concession price for PPP infrastructure projects are presented in Table 1 . Though large amounts of researchers have studied various topics concerning concession pricing in PPP highway projects, there lacks a comprehensive price affecting factor system for transportation projects for common use. This paper aims to bridge this gap. And hopefully this system will serve as a reference list for stakeholders to determine the financial feasibility before carry out a PPP transportation project and thus facilitate the success. Research Methodology
Data Collection
To collect empirical data regarding critical influencing factors when setting a concession price, a questionnaire was designed using a 5-point Likert scale from strongly disagree to strongly agree. Then a pilot study was performed to ensure the practicality of the questions. And refinements were made to the original questionnaire according to the professionals' suggestions. The original 37 questions were revised with a leftover of 31. Finally, the modified questionnaire was distributed massively to assemble ideas from practitioners. 300 questionnaires were sent out by wechat, website, and emails. And another 150 were delivered in the form of letters with hardcopies to the potential targeted respondents who are working or once worked in PPP transportation projects in China. There were a total of 163 questionnaires returned, and 144 of them were confirmed valid answers with a response rate of 32%.
Data Processing
The collected data should be identified reliable to carry out thorough critical factors analysis. Therefore, the reliability analysis was conducted to make sure if the reliability of Likert scale. By employing IBM SPSS Statistics 22, Cronbach's Alpha was applied to assess the level of its internal consistency. The results showed that the value of Cronbach's Alpha is 0.931, indicating a high level of internal reliability.
Exploratory Factor Analysis (EFA)
For the validated data, EFA was conducted using IBM SPSS Statistics 22. This process is called Principle Components Analysis, which is used to reduce dimensions and acquire the most comprehensive and critical factors that could explain most of the variables and eliminate the least relevant ones from the original data. Additionally, the outcomes are explained by Kaiser-Mayer-Olkin (KMO) test and Bartlett's Test of Sphericity (BTS) as shown in Table 2 . The KMO measures how appropriate the data are for factor analysis and the statistic should lie between 0 and 1. A value close to 0 indicates large partial correlations compared to the sum of correlations, which means and the data are not suitable for factor analysis. Contrarily, a value close to 1 demonstrates that the sample is adequate. The BTS is used to test if there is relationship among the items and to strengthen the fitness of factor analysis. If the value of BTS is large and the corresponding significance level is low, the population correlation matrix is not an identity matrix.
These data were imported into IBM SPSS Statistics 22 again, and the results are showing in Table 2 . The KMO value is 0.859, higher than 0.7, which indicates the collected data is meritorious for factor analysis. Furthermore, the value of BTS is 465 and the concerned significance level is 0.000, implying the population correlation matrix is not identity matrix and confidence should be held that these data are appropriate for factor analysis. Consequently, the confirmed four principle factors for concession pricing were identified as illustrated in Table 3 . According to the common characteristics of each set of variables, the four factors were named as institutional supports, market dynamics, corporate strategies, and external impacts respectively. 
Discussion
With regard to infrastructure development, three stakeholders, i.e., government, private investor, and the public, should be taken into account when making decisions. However, different preferences regarding concession price prevail from the perspectives of different parties: end-users would appreciate a lower consuming price; private investor prefers an as-higher-as-possible price in order to make a considerable profit; government, however, would support a lower price to ensure social welfare yet consider the attraction to private investor at the same time. So balance should be obtained among the conflicting interests of the three parties. The four aforementioned factors are related to these stakeholders and the macro settings in which the projects are implemented.
Institutional Supports
A sound economic policy could determine the initiation of a PPP infrastructure project. For example, when the government put forward the national strategy of Coordinated Development among Beijing, Tianjin and Hebei in 2014, the development of infrastructure connecting these places were also required in Master Plan. This means that the nation was planning to boost the economy in this district and the prospect is positive. Therefore, the demand can be maintained at a high level, which would have a crucial impact on the concession price. Moreover, government supports such as demand guarantee is also very important. Demand guarantee is the policy to reduce substitutions and guarantee the need for the project, which influence concession price in a positive way. In addition to that, Special PPP legislations are enacted by the legislature to regulate PPP practice. They specify the processes, requirements, etc. to make the scheme more transparent and minimize certain risks, which otherwise would be charged by the investor by means of increasing concession price. Besides, social welfare is another impact factor. If the government wants to retain a high level of social welfare, the concession price agreed is bound to be low.
Market Dynamics
Market dynamics refers to natural market mechanism. Market condition changes with time and is functioned under the principle of demand and supply. Under a downturn circumstances, investors fight for opportunities to make more profits. This leads to participants compete with each other by lowering their bidding price in order to win the contract. The approach of lowering bidding price is often to reduce profit, i.e., lower concession price. On the other hand, if the demand for the final PPP product is high, and the supply is low or the there are few substitutions, the price can be high. Interest rate is another element which leads to increased financing charges. More costs need more revenues to guarantee the profits.
Corporate Strategies
Corporate strategies relate to the decisions made by the investors. During the feasibility phase, it is very vital for the private investor to carry out feasibility research to decide how to finance the project (loan or equity) and what kind of return they want to obtain. Furthermore, self-evaluation of management level is of great importance as well. Because it determines the predicted indirect cost in construction and operation stages. Except for these unilateral decisions, contract provisions negotiated plays a decisive role in concession price determination.
External Impacts
Externality is discussed from the perspective of social support and environmental contingency. Social support plays a vital role in the success of PPP projects in term of financial viability. Because it is the end users who contribute to investor's flow-in cash. If the public oppose a project and choose the alternatives even though the travel cost is higher due to time and fuel consumed, concession price should be adjusted to compete with those alternatives. Additionally, environmental contingency should also be addressed. Because it is uncontrollable and losses are inevitable once it happens.
Conclusion
Unrealistic concession price is one of the critical factors contributing to the failure of PPP projects. A proper concession price makes a PPP project feasible and safeguards the benefits of the public by promoting development, the private investor by ensuring a reasonable profit and the public by providing convenience and better social welfare. This paper identifies four factors that impact concession price determination by adoption of EFA. These factors were analyzed from corporate-level strategies, institutional policy support to macro-economic, environmental, and social settings in which the PPP routines are executed. The findings are expected to provide a checklist for both the public agent and private investor when formulating a rational concession price for all PPP transportation projects. And this could help with the facilitation of a "win-win" situation for all the stakeholders.
